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. ^to,, ana ^ ^ ^ iowerei ^ ^ . to *e 

w ^ _ « u = C eotor and the heating unit is 

±~ » distance between the suscepww 

portion ol tne suacey^*, ~ 

"^ZTthe above-de^bed * ^ ** 

Acc^g to the {te susceptor , . space (vacant 

s ~;^ irtL o f a «. — ■ «— ■ 

apparatus. Thereto*, a ^ ^ space 

«" "™ T b thHli fom below and thus, the substrate to be 

rr riitrto - . — — - ^ apparatus °; a 

^.^TTU. aPP-ua a struck - 

transferring the substrate to be processed. 

Accor din g to a second aspect of the present invent there is provided a 
substrate processing apparatus, deluding: ^ 
a susceptor disposed in a processus chamber and 

is placed, and 
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*Y>» susceptor and the heating unit is 
of the susceptor, a distance between the susceptor an 

maintained constant. 

According to a third aspect of the present invention, there is provided a 

, ^ ^i^cr «T>t»aratus, including: 

a susceptor on which a substrate is placed; and 

a heating unit disposed below the susceptor for heating the substrate 



placed on the susceptor, wherein 

when the substrate is lifted or lowered, at least wth respect to 
portion or the susceptor, a distance between the susceptor and the heafng unrt » 
maintained constant* 

i_ lines 7-9 with the following text: 

Please replace the paragraph on page 9, hues 7 s. » 

• A substrate processing apparatus a«ording to one ****** of the 
p re sent invention willbe stained with reference to the drawings below. 

PUase replace the two paragraphs starting on page U, line 20, and 
continuing page 12, line 23, with the Mowing «e*t: 

-A heating unit 27 is concentrically disposed on an upper end of the upport 

^ i, ft 96 That is the heating unit 27 is provided with a doughnut 
bv the support shaft 26. mat is, uw " 

by tne pp peripheral portion of the 

like flat-plate shaped support plate 28,aMan»in 

„ plate 28 is fixed to an upper end opening of the support shaft 26. A 
^ of electrodes 29 serving also as cohunns vertical stand on an upper 
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su.fi.ce of the support plat. 28 at a plurality of inner peroral 
peripheral locations of the support plate 28. A heater 30 badges over and » tad 
Ltween upper ends of the electrodes 29. The heater 30 entirely umformly heats 
fte wafer 1 held by a susceptor 40 (which will be described later). 

A reflection plate 31 on which a titanium thin film is nurror-fuushed » 
horizontally supported by — 32 standi on the support plate 28 below the 
heater 30 of the heating unit 27. The reflection plate 31 effectively reflects h at 
waves radiated from the heater 30 vertically upward. A plurality of thermocouples 
33 as temperature sensors are disposed on «he support plate 28 at appropr^ 
distant from each other such as to project above the heater 30. The 
thermocouples 33 measure a temperature of the wafer 1 heated by the heater a* 
Electric wires (not shown) of the heater 30 and the thermocouples 33 are connected 
to en external power supply or a controller through a* opening of the support plate 
28 and a hollow portion of the support shaft 26 from the heating umt 27 » 

Please replace the two paragraphs staring on page 25, Une 4, and continuing 
to page 26, line 10, with the following text: 

» (5 ) For the reason of the paragraph (4), it is unnecessary to employ the vacuum 
absorphon type wafer transfer apparatus using the vacuum absorption and holding 
apparatus or the static absorption type wafer transfer apparatus using the state 
absorption and holding apparatus having a complicated structure as the wafer 
apparatus. Therefore, it is possible to largely reduce the products cost of 
the single wafer-fed CVD apparatus. Further, the application range of the 
invention is not limited, and the invention can be applied to general substrate 
processing apparatuses such as normal CVD apparatuses, decompression CVD 
apparatuses, and plasma CVD apparatuses. Since a vacuum absorption and 
holding apparatus including a non-contac, type vacuum absorpfcon and hoUung 
apparatus holds a wafer by a pressure difference between upper and lower surfaces 
of the wafer, the vacuum absorption and holding apparatus can not be used m a 
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• Wber Further, as the static absorption and holding apparatus 
decompression chamber. Furtner, can not be used when 

v v. * w «fpr utilizing static electricity, the apparatus can 
absorbs a wafer utilizing » ^lecteifving apparatus or 

there is a possibility of electrostatic destruction, and a diselectnrying P P 
tnere isap structure and management ot tne 

an antistatic apparatus is required, and a structure 

^rito support the waferlfrombelow. Therefor, the effect exerU* nheattng 

of the ^ - . o, *e ^ m« - ; 

j the temperature distribution of the water 

su PP r«^ - Respective of existence of the wafer 

entirely uniformly over the entire wafer 1 irrespective 

lifting and lowering apparatus 50." 

Pfcase replace the paragraph starting on page 27, line 20, and continuing to 
pag e28,linel,withthef611owingte X t: 

"Although the abutting members 55 of the water iiic 

\ ■ ♦ rt* steo-like abutting portion 56 formed on the side wall 
apparatus 50 abut against the step-use aounmg F 

of le lower cap 13 of the chamber 12, in the above embodiment, the abutting 
of the lower cap hottonl surface (upper surface of the bottom cap 15) 

members 55 may abut against a bottom surface <upper 

of the processing chamber 11." 

Ptaase replace the two paragraph, starting on Page 29, line 21, and 
continuing to page 30, line 22, with the following text: 

^ee gl hoies 68 are formed in the support plate 28 of the heating «* 
27 so as to he opposed to the fixed insertion holes 66, respective*. Pins (movable 
27 SO as to De v Vi > suscep tor are vertically 

pins, hereinafter) 69 for pushing up the wafer from the suscep 

• -j y, n i oe ca Each of the moveable pins 69 includes a 
sUdably fitted into the guide holes 68. fcacn oi 

shape, and a lower end of the large -diameter portion » formed wtth a flange 70. 



5 

Received from < +2133376701 > at 3JI3f03 8:06:49 PM (Eastern Standard Time] 



AU* +2133376701 T-283 P. 012/043 F-711 

Mar-13-03 05:05pn Fron-HOGAN an^RTSON ^ PATENT 



81877.0012 



The flange 70 is opposed* abottom surface of a support hole 67 formed in an upper 

^teed Irtionhole » * — - t ° f t To^ 
* movable Pin 69 is formed with a push-up portion 7, The p^-up poruon 
passes through ft. reflection pla* 31. the heater 30 and the susceptor 4*_ 

That is, at three locations respective* opposed to the three movable P- « 
at ft. reflection piate 3!, the heater 30 and the 8US ceptor 40. -™^>^ 
^ 7t are formed such that the push-up portion, 7! can be mserted n*o the 
Lrtion holes 72, 73 and 74. As shown in Fig. 6, the three ^ ^ « 
for med in the exceptor 40 are positioned at an outer penpheraj poruon o, the 

„ „f the susceptor 40, and the three insertion holes 74 deposed » 

. " „„ MH , nth e three teed pins 61. Therefore, the 
ft. drcmnferential directum are opposed to the three nxe p 

mfk tha tweezer 2 of the wafer transter 
insertion holes 74 do not urterfere with the tweezer * 

apparatus to he inserted into the wafer carry in-out port 16." 

Please replace the paragraph starting on page 35, line 18. and continuing to 
page 36, line 3, with the following text: 

..Further, since the heating unit 27 is supported by the support shaft 26 and 
„ not rotated, the temperature distribution of the wafer 1 which is heated* the 
mating unit 27 while being rotated by the rotation drum 35 » controued unuormly 
ta the circumferential direction. If the temperature of the wafer 1 is umform over 
fte entire surface, the film thicks distribution and the film polity di— 
ofthe CVD film formed on the wafer 1 by the thermochemical reacts control 
uniformly over the entire surface of the wafer 1." 

PUase replace the paragraph on page 41, lines 9-17, with the following terf: 
■Whs of the movable pins 69 are set eo.ua! so as to push „P the rota,-- 
4* ring 8! vertically, and the lengths correspond to the pushing-up amount of *e 
^ from the suscepto, Lower ends of the movable pins 69 » 
attorn surface of the processing chamber 11. i.e„ the upper surface of the botmm 
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the bottom surface of the processing chamber 11, i.e., PP 
bottom cap 15." 

Pfcase replace the three paragraphs staging on pas* 42, lines 5, and 

"Lengths of the heater-side pins 85 are set eq 
„ the heal side nn g 84 vertically, and lower ends of the heater-side pins 85 are 
up the heater e Mtation . s ide ring 81 with an appropriate air gas 

i»terposea mereucj^wccxx. ^~ 

rtpJ + 4^* or forp with the rotation-side ring 81. 

In the present embodiment, a plurality 01 y 
■ „ „.ftert 87 are vertically upwardly projecting from an upper surface of 

irr^e « «— . - - — - - — ^ 

31> the heater 30 and the susceptor 40 and are opposed to a lower . 
central member 4! of the susceptor .0. Lengths of the push-up « »- 

with the susceptor 40 when the rotation drum 35 rotates. 

In Fig 13 fcr the sake of expediency of illustration, the upper ends of the 
fc 87 are located on the upper side of the heater 30, out as shown 

* Z T 1 JIT 6 A it is preface that the upper ends of the push-up 
phantom Una a 1*1*0* ^ ^ ^ ^ 

^STarelocatedbelow^eh a*r 30 g? ^ 

Wine effect of the heating unit 27. That is, n me p 

StlfLe the hea*r 30 and the reaction plate 31, there is an averse 
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■h naee 44 lines 2-19, with the following text: 
Please replace the paragraph on page 44, une» 

!! , I in Fie 11 when the rt. 1 is transferred •* * tte 10110011 

^ t 1 lowered to the lower W position by the rotation 
35 and the he*** «- «™ pins 82 
shaft 34 and the support shaft 26, to lowe e ^ rf ^ 

- ^r;:;;?: : r . <i «- - - — • - 

processmg chamber 11, «, the upp ^ 

tnereov pu„ "~ ^ ^ heater .s,de ring 84 support the 

I from the nrat petrel member - and .he s^d * 

Since the central portion of the wafer 1 is placed on 
wafer lis floated up." 

Pieaaereplacetheparagraphonpage^nneeS-lS^tht^Uow^ 

shown in the tweaser U «- 
the — 2A transfer, and receives the wafer 1. At tins p 
L eM r 2A receives an enter peripheral portion of the lower surface of the wafer 1. 
ZZZ Twhich received the wafer 1 moves the wafer hazard through * 
^ Z out port 16 and transfers the wafer ! out from the processing cumber 1, 
afer JLfer apparatus which transferred out the wafer 1 hv the tw«zer ^ 

a vacant wafer cassette outside the processing chamber 11. 
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.a w, 23, and continuing to 

page 60 ,line 9 .vahthefeU^g^ j8 ^ tke rotation „f the 

■■When the exhaust amount of the educed into the gas 

M tatiou drum 35 are estabUshed, the p« * ^ ^ ^ 
Educing V-x* *■ * ^^"o^ustin.fo.oeofthe export 
porK 21 Bows into the gas reserve* 24 by ^ ^ ^ th( , 

blowout ports 23 of the plate 22 ^ ^ ^ ^ ^ ^ ^ ^ the 
shower toward the wafer 1. The proc eJlbau sted." 

-.«<>«!» drawn into the etaauo. r 

blowout ports 23 is drawn 

.. tn line 23 ami continuing to 
Please replace the paragraph starting on page 50. hne 23, 

page 51, Une IS, with the Wowing text: ^ ^ 26 ani 

.further, since the heatu* unrt 27 » supp ^ ^ by ^ 

* Mt rotated, the temperature ^ 35 is — d unifcrmly 

mating unit 27 wiule being rotary 40 „ ^ fcrmei with the 

ta the circumferentia. direction. Smce the ^ceP ^ ^ ^ 

^ holes through which the pusW ^ ^ ^ ^ ^ „ 
^ member 41 is ^ ^ fc —4 over the entire 

teraperature distribution of he wafe ^ ^ ^ surfto! , * 

wafer 1. H the temperature of the w ^ ^ ^ ^ ^ 

fihn thickness distribution and the nun ouahty ^ fl- 

on the wafer 1 by the thennochenncal reacfon 
entire surface of the wafer 1." 

, », three paragraphs starting on page 54. line 22. and 

Please replace the three 

^»~*™**™^*~**^ 
-^^^^^La » tne „-* position of tne 
^ 35 and the heat** unit 27 are 
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processing « 11 by the rotation shaft 34 and the support shaft 26, and the 
ITLn 35 is fcwered by the rotation sha* 34 with respect to the heatin 

^ ^ towers ring 94 of the wafer hfting and lowenng appaxa^ » ^ 

j qr Tf thP heating and lowering ring 94 is iirtea 
™th resDect to the rotation drum 35. If the neaui.g 

T , , Hn, rins 94 support the central member 41 of the susceptor 40 from 

w^i the wafer 1 is floated up. 

" ~ ^en the wafer Ufting and lowering apparatus 90 floats 

up the wafer 1 from the upper surface of the susceptor 40, the insertion spaced 
L* below the wafer 1. Le„ between the lower surface of the wafer 1 and <* 
^surface of the susceptor 40. Ke*. a fcr^ tweeser >A of the wafer transfer 
Z Latus is inserted into the insertion space of the wafer 1 from the wafer ™ 
Iport 16. That is. like the above-nentioned third embodiment, the wafer 1 can 
be transferred by the mechanical wafer transfer apparatus 

tne wafer 1 is transferred, as shown in the rotate 

tn9 heating unit 27 are Ufted by the rotation shaft 34 and the support shaft 26 w*h 
Ies ,ect to the process*, chamber U, and the rotation < drum . « hft^dby - 
rotation shaft 34 with respect to the heating urn. 27. If *e rotation dr 
Mfted with respect to the heating unit 27, the central member 4! supported by *e 
pnsh-up portion 97 of tbe lifting and lower** ring 94 is lowered w«h resp ct to th 
HZ drum 30, and *e central member 41 U fit into the Erst penpheral member 
I 2 Tthis state, the wafer 1 is moved onto the susceptor 40, and the upper eurfa 

the wafer X, the upper surface of *e Erst peroral member 42 and the upper 
surface of the second peripheral member 43 axe flush with each other. 
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